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1. Titl« of Invonticm 

Incoabustiblo resin coaposltion. 

2. Scope of Patent Claim 

Incoiibustible resin composition composed of aromatic 
compounds (hoiMver, at least one type of reaction ingredient is a 
halide) obtained through heat reaction of 

a. combustible polymer material and 

b. bisphenol A or halogenated bisphenol A and bisphenol A 
diglycidyl ether or halogenated bisphenol A diglycidyl ether. 

3. Detailed Description of the Invention 

This invention relates to incombustible resin compositions. 

In recent years > there has been marked development of 
polymer materials, but various types of polymer materials are 
combustible, which is a lethal flaw for use in electrical parts, 
construction materials, clothing, bedding and general 
merchandise. Various organic halide compounds and organic 
phosphorous compound fire retardants have been developed in order 
to eliminate this flaw, and several of them have been 
perfected. For example, hexabromobeneene, the organic halogen 
compound with the highest halogen content, has outstauading 
incombustiblity, but a flaw is its sublimation properties. 

In addition, special groups of compounds among organic 
halide compounds have attracted concern because of toxicity to 


"lumbers in margin indicate pagination of the foreign text." 


/ 239 * 


1 



page is 
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p4K>pl«, and oonvantlonal hallda flra ratardanta hava com undar 
raaxaainatlon froa tha vlawpolnt of polluti^A in addition to 
thair practical propart iaa. 


Tha invantora hava coaplatad thia invantion which aliainataa 
thaaa problaaa* 


Specifically* thia invantiem providaa incMbuatibla raain 
coapoaiticMia coapoaad of aroaatic coapounda (howavar* at laaat 
ona typa of reaction ingredient ia a halide) obtained through 
heat reaction of 

a. coabua tibia polyaar aatarial and 

b. biaphanol A or haloganatad biaphanol A and biaphanol A 
diglycidyl ether or halogenated biaphenol A diglycidyl ether. 

The novel aroaatic coapound in thia invention ia an adduct 
of bi functional phenols and M functional epoxy reaina. 

Bi functional phenols are substitution products of 1 to 8 halogens 
in bisphenol A* including bisphenol A and tetrabrcxiobisphenol A* 
tetrachlorobisphenol A. Bi functional epoxy resins are diglycidyl 
ethers of the aforementioned bi functional phenols including 
bisphenol A diglycidyl ether and tetrabroaobisphenol A diglycidyl 
ether. However* epoxy resins and/or phenols aust contain halogen 
atoas . 


The reaction between the aforeaentioned bi functional phenols 
and bifunctional epoxy resins is iapleaented by heating in a 
conventional etherification reaction. Conventional catalysts are 
used* including lithiua hydroxide. 

The combustible polyaer aaterials which are rendered 
incoabustible through this invention include polyester resins* 
epoxy resins, polystyrene* polyethylene* polypropylene* ABS 
resin* phenol resin* polyaethylaethacrylate* polyamide and nylon. 
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Th« novsl ar<»atic compounds produced in this invention ha vs 
no spacific rastriction ragarding thair MlacuXar waight* but a 
Bolacular waight abova 4*000 ia daairabla in ralation to tha 
Baiting point of tha polynar natarial. 

Blanding polynar Batariala to a halogan contant of 3 to 4%* 
specifically 5 to 15% in tha case of br<»ina and 10 to 30% in tha 
case of chlorine* would be affective. In addition* tha fire 
retardant affect could be enhanced through the use of fire 
retardant proBOtors such as antiaony trioxide. 

Exaeplas of synthesis of aroaatic conpounds are illustrated 
below. 

Synthesis Exaepla 1 

489.6 g (0.9 Boles) of tetrabr<»obisphenol A* 780 g (1.0 
Bole) (390 epoxy equivalents) of tetrabroBObisphenol A diglycidyl 
ether and 0.24 g (0.01 Boles) of basic catalytic lithiuB 
hydroxide were placed in a 1 liter three neck distillation flask 
and subjected to a heating reaction at 1'0*C. Since the 
viscosity of the reaction liquid increased after two hours of 
reaction, the tenperature was gradually raised to 180*C* and the 
heating reaction was conducted for two hours. After the 
conplation of the reaction* the solution was cooled* the 
solidified product was pulverized* and pale yellow powder was 
produced. (Bronine content of 51.5%). The softening point of 
the reaction product was 140 to 142*C (ring and ball nethod). 

The basic structure was confirned through infrared absorption 
spectruB and NMR spectruB* and the BOlecular weight distribution 
was exaBined by gel paper chroBatography (G.P.C.) and by high 
speed liquid chroBatography to be 3,000 to 4*000. 
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Synthesis Example 2 

A bland of 272 g (0.5 molas) of tatrabr^obisphanol hr 925 g 
(0.25 molas) of tatrachlorobiaphanol K, and 57.0 g (0.25 molas) 
of bisphanol A aa tha phanol with 780 g (1.0 molaa) of 
tatrabroBObiaphanol A diglycidyl athar in apoxy raain waa 
aynthaaizad under tha aama conditiona aa in tha aforamantionad 
aynthaaia# producing a pale yellow raainoua aulMtanca with a 
aoftening point of 130 to 135*C. Examination of tha molecular 
weight diatribution by QPC and high apaad liquid chromatography 
revealed a virtually uniform compoaition with molecular weight of 
approximately 3»000. 

Syntheaia Example 3 

0.24 g (0.01 mole) of catalytic lithium hydroxide waa added 
to a blend of 335.2 g (0.8 moles) of tetrabromobiaphenol A, 380 g 
(0.5 moles) of tetrabromobiaphenol A diglycidyl ether, and 190 g 
(0.5 moles) (190 epoxy equivalents) of biaphenol A diglycidyl 
ether, and a heating reaction was implemented in accordance with 
synthesis example (1), producing pale yellow powder with a 
softening point of 132 to 133*C. 

Actual examples of this invention are illustrated below. 

Actual Example 1 

25 weight parts of the compound produced in synthesis example 
1, 10 weight parts of antimony trioxide, 20 weight parts of 
quartz glass, 80 weight parts of acidic anhydrous hardener HN- 
2200 (brand naune of Hitachi Kasei Kogyo K.K.) and 3 weight parts 
of hardening promotor EMI24CN (made by Shikoku Kasei) were 
blended in 100 weight parts of commercial epoxy resin (Epicoat 
828, brand name of Shell Inc.), infused in a die, and set for 4 
hours at 150 *C. 
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Th« rsBulting r«sin hard«n«d Mt«rlal p««a«d 8B-0 in QL-94 
ooabuBtlon t«8t«. 

Actual Bxaapla 2 

30 waight parts of tlia adduct obtainad In ayathaais asa^la 2 
and 15 wai^t parts of antlnony trioxida aara tl^roughly blandad 
in 100 waight parts of cosaiarcial AAS-rasin (V-6100 K, brand nans 
of Hitachi Kasai Kogyo K.K. ), and tha product produced through 
convanti<mal injacti<»i nolding at 230*C passed SB<-I in tha UL>94 
combustion tests. 

Actual Bxaapla 3 

15 weight parts of tha conpound produced in synthesis example 
3 and 10 weight parts of antinony trioxida ware blandad in 100 
weight parts of connarcial ABS resin (V»3000, brand naaa of 
Hitachi Kasai Kogyo K.K.), and sanpla pieces produced through 
conventional molding passed SB- I in tha UL-94 coabusti(Hi tests. 

The novel compound of this invention has outstanding thermal 
stability, and does not exhibit sublimation properties nor the 
odor of decomposition even at high tei^ratures (150 to 200*C) 
(differential thermal analysis 275*C, 5% weight reduction). In 
addition, its compatibility with polyolefins and other 
thermosetting resins is good. Since this compound is soluble in 
various organic solvents (aromatic hydrocarbons, ketones, 
esters), its advantages can be efficiently exhibited when applied 
to sheets, paper, fibers etc. which are to be coated to render 
then incombustible. 
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